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m conjugated dicnc polymer having cyclic structures which ^^^JJ^J ^compound incorporated therein through 
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(57) &m-. 

(i)II<tl£*<30~95%-CfcSH<bmia^#«vl>S£{*, (ii) a 

ie it si « it ^ m x « v x > m £ ft £ ± fifc «• t l r # t? 18 3t m m f& m © ® * it 

S^l^fttfeot. «Hbi?/><30~95%T?fcy % SSIS7K!te)<0ftttlfi^0. 1 

» l -c r* m. 2 ix tz *> -h ) v jf, > m & ( 1 1 ) <d m s. i c -r * < i ) a> m & />< 6 o m s % m ± -e 
tt sub *n it ^ w # (ft i?x>a ^ * £^ *r -r *3 0 
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mmsfi* mm&nteizitmmts*ixi^o &tz. m&*tt$&vmm.m&m tLx 
&m£*ixi*&i-is74i>&mfms mm-T)['Zfati:i£o>&m&t<Dmmi*£Lxi$. 

So 

tt£(D :! ?ffimm$:?T : ?j5 7&ti<mm£tLxi*z>. LfrLK&z. ^tizo^mmmiz* 
^x&&?Lt,+fttemm&fgitmt>*i?. *tz. &mw<D&mmf&^&i¥Lxm 
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wmmztiT^&ift'jkw 6-94207^ <&m)t>\ -jjnw.mwv&ztf*)*^?* 

> fifc » 3> U xf U> 'J ? □ tf U > E <Z> IS S 14 # 'J * ls7<( >M AM £ fc£ * 

* u > m =f^ fc m m m m & tn z t a> m m i± £ isj ± <*-t± & * i* m o « £ 

* ffl tm rT ffi tt tt IB » * * £i* v tKU ixf^i x^x Kt— \?>tK»J *\s74> 
x^xhT-<i:if4:»*-r**3*<«IB 3 P 6-478 16*&«); fttttB^Ogottt- 

Sfc<<» II *P 9-4081 4#4*«) ; S^ffi^ 

mom Bim&mm iz^m&unom^^m-r^to^m^^mi^mw-a-z 

44068-^^«)35:i:A<^^**iruSo LfrLfctffc. ^HbO)* miz&^X&mm 

^^^Wft20~3om^:%o>^m^7K , J^ , peu>, x^u>-x^u> 
-^5 1 U>-X^U>^P^^7KU^-fccki;7K^ : 5 L ;U^>^at^b^-5S^e^^L. 

tL\S(Hl^6-94207#^ffi)o L^Lfcjb<£,7K"J;f u?>r>l£^i&;6<. tK'Jx 

^^msw^^TKUx^u^^u^^u-h^Ttfij^^^/^^uu-h^ifajJt^W s 
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pffi t^tt n f: taiiizm m st m. + # -efeo^„ 

^«|^A^^^'rV3fU>d'Afeif(Z)-rV3fU>^=rAf±. Ig fell J&0>#£ 

-< > ^ © a m o in r & o 3&n a) m tffc £ft r & „ 
« x. « > © # ^ m <z> * & e> x is m & i* * /•= i* * a t* £ b m m i = £ y m it l r 

tlXl^Z ( ft ItU BS 5 1 - 1 2827^§- ^ IS ) o 

m # ^;u^> m & m *c £ s jw £y tzzm. m m m m &m i^x, tK'jti- u 

14 <D <fc I * m m % t> *l & d £ i)< ftl t> *l X I y 3 ( ft gg BS 5 1 - 1 2 8 2 7 ■?§• & ffi ) » 
5103^1^), ^LT, C<DSi^$0lffl-r-&Ci:JcJ:y v tK'J ;J-b7*>*ffi t0gf 

^ # *>< » t. *l § <t ib m tS *l X I > & o 

# *r £ <s i?x>m ^ & £t= li^e© & tt s £ <* sa ffl -r £*<gi * & ft **ir 
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*&w(ob ttii. mitt, mmte&mmtzmntitmte&ttmfrttzmm 
mtuXs & ik®.m.it*.mw.'£teo)rfiMtet* 3E$SAte subsist a ^#<z>i?£ 

* fg n # i*. sir ib in m i* -r^ift e & m Lf=$s m . ft 5£ © n ©#1 -^^ 
<b s^r 1*4* a i?x>s ^ # m# tLtzm m $j &m i^ztiz <ty „ $g a «t k 

<b*f?ta£tt:a>fi!cJ&tti:. &«A1£gft;*fta6{*a>jftKi*££3ftSI=&*7? 
fr<LT s **ISI=«k*t«, ( i)rt»lcaHb*«**rU «fl:*J&«30~95%-C& 

BMb^&tfttftiLfc. rtSPlcBiib«lit*^'r.5*Si?x>m^ftT?fcor, a. /8 
-x^u>tt^tSifn*->U7t?>^<b^t35(D#Jng/)<o. 1 ~2oss%r*fey, ®<b^ 

Lfc, rt«WcSiHbl*Jft**r-rS#fi$?x>a*f*-efco-C % ^<b^3b<30~95%T? 

fey. a, 0 -x^u>i4^t&»i5*;u7H>^ii7K^<D#3!ing3{i<o. i~ioii% 
*ifc5?*;i/7K>»*(ii)a>»fti=»-r*(i)«)t(* KO/[( 0 + (ii)] )*<6oas% 
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& ± x&z>& ®.mit m it ^ m * ©e?x>a ^ ft ^t^-^^ >?m #m & 

f§ w $ n m -r h tz «> o> m a © ^ $ 

* f§ w a> *g ^ $ ^ # © ^ at i c ffl i n z> m m m m & m i * > ( i ) w sp i ~ m it m it £ 

*U Jt<b^#30~95%T-fc&Jtlb$i£#W&IS:i>x>a£<* CJilT. 3§<b1it 
Jt#^&S?x>a^#(i)j£^3]s £f=l*U 0 a. $ -x*U>tt *f&fn*;U;tf 
i/Igte^fetftttaLf::. rtSJlc^<b1i^$^-r*«S^x>a^i*-C-feo-c, a, 
/S -x^b>ttqFt&*D*;u7H>^^b^^<oMJipfi3{i<o. i ~20it%tfey>S<b 
^*<30~95%-efc^^1±^1b4iit#^^S^x>S^«: [fclT^ttJKbHf 

a g ft ( i ) * tz it % is m it m m & *r & s s? x > a ^ # < i i ) *< '> ts. < <t 5 o a m. % 

31 to « £ £ *r * & vx>a ^ # li, * « i?x>a ^ (* *n <D* Sfc ic j:o-r m 
<b£l££-t±-Cf#t>*i6*,<Z>-efc&o *^^(c*j^rffl^t>ti^^<b1iJg#W^Sv 

^m£ft(\)te&xs&&mitffi&$mx®.i>*>m-£ft(\ di*, *$3£©b<dii 
<b¥-e*Hb£*i-ci^o -c-e. rjubapjiis ^avx^a^ftro^iS ft 

SUbSfSlCi-Slfe^b^^^t" iftfilT?fey. Manfred Gordont>. Industrial and 
Engineering Chemistry, Vol.43. No. 2. p. 386 ( 1 95 1 K Yasuyuki 
Tanaka£>, J.. Polymer Science: Polymer Chemical Edition, Vol. 

17, p. 3027 <197 9)fc£*ICfEm<D:fr&IC t J:y, * ® i>X>a ^ (* * <Z>JHb £ 

is it* & © * & si is ^ a £ * *t *v ? □ h > n m r x m % -r - 1 1 = & y * «> & - 1 *< 
t*£ s . n # w ic I* s * & v x > a ^ ft * a? - a is £ ic & * -r* ^ □ k > © tf - * 
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it s. fc&ommom'&ix). mit^^izmwt^-m^^om-ai^ 
m&®.viL^m'£i*( i otomitmit* 30-95%, sf £l<i*5o~9o%, 

>te*tS*P:fc^*>^b^j!>M*taLf::#tjt£:£U zottrnmito. 1~20li 
%, $?£L<[*0. 2~10li%, 1#|c#£L<liO. 3~5ll%f^. ttaDfitf^ 

<t>. w t © it ir sue ^ysfcto 3 ;z<t 

ttto» = [^flfi/<7K®<brtU^A©#T-fi:C56. 1 1] x 1000)] 

x ( a, 0 -I^>1±^t&foa;U7K>®<b£!!$gCD#^fi/'n) x 100 
n: a. y8 - X^U>fe * fl ifp *;|,7t?>M it £ (7>fifl) gfc ) 

5Ftta^/*;b7R^iHbd«H4» «Hb1*ift^**tt2>x>m£i* CD 

x>a ^ i* « 14 js f& fw^o-cf* *n £*if=*,<D-efcoTt «k^u * s 
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7t?>®?<b^^^#*n^-B-r#t>^«)#*nSi£*fefi£#)(i i-i)s fc«fci;(2)*Si?i 

>S^tfcl-ar , y8 -X^U>14 ^ £& Sftl *;UtK>1£ <lb ft £ # *H £t!"Cf# bH^tt *P 
£l£±J*1&£Jt<bLT*f £ft&<b^(i i-2k (3)ftfS:iJx><!:a, /8 - 

x^b>tt =F fi&fP *;UtH>& <b Ism irCDttiffl ft S £ {* 0)^ <b 1to ( i i -3) 
^o^bfl)4>n, a, 0 -X^U>14^&ft*JU7t?>^<b^!feia)#*0^S^T?fc 

rittt£anbL-c»&*i$fls*ifc<i i-2)3ft<» £L<. «r#a>f*Jnsj6*ia«ii(i i- 

1) #Sfc#3=Ll*o 

ft i?x>» £ f* ( n ) &m m? sft is yi>i <* ( isi t „ m it # < a) <t i^z t 

A<fe-5>) I*. ftSvx>ma^mi4^±mj«m<4i:-r-5S^i*T-fc^ 0 «^{*(a) 
I c It s ft a x > m fi i* © m 3* S ^ {* £ f= I* * <D flfe <35 ft S V x > J£ a # £ <D ft s 

s^^(a) + o^®vx>^fi^m<i©^w»i*. »*L<i*7oaa%iii-t, 

cfcy»*L<li80mS%J*l±^l-Sf *L<li95li%«±ffcS, 

ftSi?x>mg(*:i:Lri*. 1, 3-3f*S?X> % -fy:7U> % 2. 3-5>**iU-1. 3 
-:?*vx> % 2-7i-;i/-1, 3-7^yl>, 1, 3-^>£i?X> x 2-y^U-l , 
3-^yiX1, 3-^Jr+f-vX> x 4, 5-ylf^-1 , 3-tWviX3-^ 

a^<*(a)ii, ftts^x>mgf*t, ^*tp,tfta^nr^'5:m»^i:^ftii^L 

fctfDT-tJ:^. ftS^x^^g^tftS^Wtl'EfmMftiLTI*, a-* 
-^h^W^UX^l^, p-tert-^h^^>X^U> v ^PO^f 2-7JU 

•*-:7$U> % tf=;uT>h7*>fc£<D^#&ex;Mb£^ ; :?nbrix>, wJf-^ts. 
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# t*<© * ;u7toi& * ^ *r it a m : >&if &m ffzti^vt^mme-jnts 

l^ft(a)©li¥^l» ; flli, GPC(^-/<-5l- >3>-"i7P^h^^^) 
"CSlJ^LfcTK'JX^U^gl^filT?, 10. 000~800, 000##£L<, 30, 000-5 
00, OOOA<<fcy»*L<. 50, 000-300, 0007b<!^(C»*Ll^o 

s a ¥ $ # ^ * *w s-t^s # © {* tog * $ g *<® t -r «. a i= * 
ank*jft***fts?x>»^<i:(i)fej:t;ftttanbfli****ai?xi/a^ 

i)tt, ftSvi>l^{**fclia, i8 -x*U>tt*ttWa;M*>HMfc*** 

tt » *& + -e, n it m tt t* s $Jx>a ^ f* « *ts-*u#ja>„ 

^JStejg&tLTte, *>-t?>, HJH>, **>U>. x^UK^-tf^fcfcD^M 

Ti3^t£i?(Di&mm.itfom , m ;i'<7B'<^$^. e/^p^*-y->. s^p^-so. 

1b7Kmm^»*L^ 0 

p-K^ux^xjU^K'&t^W^^^^^^fc^t^cH^oiiTK^-^xx^^lb^ 

x^A^y^P'JK. aibT^usx^A. E^<bT>^ ; E>, AIib^>^xf>> *nt 
^^^(D^g/\py><b^^;X^^U7;U5x^Ai?^P7'TK/'<>v;U^P : 7-fK(D 
J^&TJl^/UTVUSx-? A/\?-T K//\py>ft tt lb TKffi ; fc<t* *<3* If b*L<5„ *fc 

, *fti?x>s*.i*©a$Ki6i=fflt^&*i*»a*-t(o**fflL^*cttTf#*. z 
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it. m tbt-t&mit miz^ix &tf>*i.i£*i>„ — * i=» sitsjtii, 2o~2oo°c# 
* m IB xm ix t, £ ft 9 <b m & # *r * & i?x>s <* ( i i ) sfctfxc i* . 

o iiB(2)<D^^icfcLxr#*nSf£;^^^$^<b-r^^^fcJ:t;^#. fc*tfl* 
iB(3)OJai:fel^lofti*#Mtt«?aSWftttl*, Btr^©^S 

± IB ( 1 ) ifc*tf( 2) <J>?5 & icfcLx-C fin S PS & fc *tf& it % it t/lc_t 
IB ( 3) (D^ i* lcfcl%T# ftl * ft £ f & fc *t;ft# l±T IB <D fc fey V fc&„ 

, p -x^lx>tt3Ftt»*;u#:/l*fl:6fcfcL-C, 7^'J;H> y*2lUHI.-r*a> 

®Li££<D±fri£**s)\,&&Mik&to&&m&tetv.xm^&z.ttfx-&%>o *ft£- 
cD^rsi fe*tf*#tt. fife * 4* ftia>*flH= fit >t 1**1*. 

-»Mn»:x>^jnjsc5-\i>^^hfi^<D^J£(^fitx.l4*l*o x>ft Jn JS J£ 

fi&fa*;u7t?>®^b^^ic»L-c^jStt«:. Mux>^**,u>fc£a>»iii=»*u 
*l>t?. ^}g^icx^u>'it^iafa*;u7t?>^<k^!fei$Rif^s^fliL. sssisk 

T-C80~190°C. 1 ~20B#FiUfT : 3o # JD J5 It X& ffl £ fcLT I*. « 

i»ie sift sit ©aafcHflKD^^^ff&H*. 
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xm m & <d% m t: 'p a ( m it m i=*t l-c 5 ~ 1 om m % > m an Lx=t & i*. 
x^u>tt ^ i& *o *;u7t?>^ an a (*s js $j ^ Jit lt* ft^roAUi^. 

I&W*;UtH>SIIc« LT2~ 1 0ii%g ft#$itttJ:U. 7i>a;us§£Si] £:LT 

It. ^-tert--?^U/*-**S/h\ tert-^^;Ut KP/^-^-^i/K. i^iUU 

^-**vh\ ^>t/-f;U/^— **vh\ tert-^;U/t-^-^rS/K^>yx-h. 

*f£BMX-mi*Z>a, y8 -X^U>tt^|&ffi*;U7H>^<b^!fell*, a. j8 -X^U 

>14^t&fO*;U7t5>M. ^(DSRTK^fc.fc^xx^jUjb^^^MlitL-S^&ifei^^d 
0 a, yS -x^U>1±^ISfil*JU7t5>^<t^!|S3iL-Cli. a, y8 -X^Ul/ffi* 
^y*;U7tf>^. a. y8 -X^U>tt^lSfP^fii*^U7t5>Si. a, 0 -x^U>1±=F 

g&fn^fiffi*;u7t?>^^7k!fei. a, ys -x^u^tt'FI&^a^y^^TKx^xx^^, « 
. /s -x^u>tt?FiaSJ^fflli*;U7t5>ilSS^xx^;u. a. y8 -x^b>14^i&*n 
£ fiffi *;u7ft>^ ^ ^ ixf;b*<f if e>tt-5 0 

a, ys -x^u>i4^is?a^y*;u7t5>^«tL-ci*. T^'j;wM, ,*$£'j;ua§, 

>»*ifA<*Cf e>*L-5o a. 0 -x^u>14^&*n^fiffi*;u7t?>&«t7k&£LTi** 
a. £ -x^u^tt^t&fo^^^^^^Mxx^^uturJiT^u^ilx^^^^ 

7^U;U^^;U&Hrf)<3Mft>;h.<5o a. £ -X^b>t£ * fi& f[l # fiffi 

x*t-;u£Lti*» vW^M^x^/u. ^ju&^/y^u&iftf^if b*t£> 0 

a. yS -x^u>tt=Fl&S]^fiffi*^^>^^^xx^;utL-C(*.-7U'f>^e?x^;u 

Z*ie>a>4>t?. a , £ - X^ U>1±^t&«l^ fiffi *;U7t?>^ SI TKifel. ftlCa, yS -x 

«. 0 -x^u>it=Fi&fpi;*;u7t?>^«i7K!feiii. ^^^(omm-r^2^><Dm.m 
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011%, #£L<l*0. 2~10li%, ftlC$T£L<l*0. 3~5SM%-efeSA^ a 

, 0 -jLT\s^&*mfti>i3)u#z/Miik*®i&m^&m&* *<omsa&it. o. 1-1 

Ofi ft £LC O. 2~8ll%*<«l:y»fL<, O. 3~5ll%0i 

ic^-rs(i)(oiii^ii6oas%6i±-c-fei)Ct3&<sf *li^o «ky« : *L<i*7oss% 
ei±, *t>ic»*L<ii8omm%m±-efc^ 0 cct, ®ti7K^^(i)cD9j^i*. ^ 

o 

* s§ bjj icffl i^ji it m& # *r * & ^ # < i > £ j:^^ tt m it m ig ^ m 

frmitMt&kLxit. 7t-is70it-£®o>7kmit fc— flgwicflH^ftStaj-efc 
m(D£m : £-£t;±<D&mi*&^ttfx-£z>o 

7K^^*nJ5fE(*. Mt&nmmiZfoCX* 1 ~150£llEa>7ki$tIETs 0~200°C 
, «*L<l*20~l50 0 C<D©H-e^«-r-5Ci!:/)<T^-5o 
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V /!,•/<— 5x— ^a^-^PTh^^^-f-lCcfc^/H'JX 
*f £L<li5, OO0~60O, OOO. «fcy Iff* L< 1*22. 0OO-37O. 
000, 4#IZ»*L<(i37, 000 — 230, OOO-Cfc-So 

; is ^*>fct*cDft ^ « , rt 3! *g . # m s 14 « ( ukij >y a > „ « * & hr jir m . 
ib £ * ft r £ » *o ffl £ ^ *r -r & t <d t? & o -c * J: . 

* L>Z>-{ >fc if ay ?K 'J t K p ;u <b £ ® ft £ if £ ft £ o 

± ib & ad so fc <fctf*i <b m <om & & kbs ^ ^*ltec ^ m m tm. it m t 
*fs:vi>i^ft(i i)ic;&L-ciooas%J2tT(-ffc:b*K s^ma 

ommmm.\t*mm\ hux> % ^u^fc^ro^&j^bTKi^i^^x^u'r 

;u=i-;Hi;xx^;niiJtj:if36<^(f f>^«»o dft&<D4> -e*.. ^ <b tJa © fl? , }?f§ 
14££-tf)Si£frtK Bi§J»Sii?Mb7K§it^s BIlii£mib7Kfl§l£. 5?#J£gUb7kl?i§I 
fccfctfyhl/^tffcF £Ll^ 0 Cfti=>(D;g8]l*, J£ 2fl J*l ± £ $11 £ t>#T<$ 

1-2 &{*fcj:u:ag5ii**- alie ns ^g)&jg 
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®.it*.mm£te<Dmi&toto>&m. fcj:tf(3)^jg/^*-*-(sp<ii>#'h£ 

If btl&o 

±®(^)te<kV(3)<Dmtet&mWb<om^i^&t>1*\zt$l*x^t. iftlc. JbBfcte 

mitmm^m^&i>^m^w( \ \)^±^^tLx^tymmm^ifmx&^. ± 
®(2)<D&wk&mtob(Dmft-&t>-&Kt$^xit.ftiz > ±nmitffi&&m&®. 

T s -t IB 3 O 0 & i* t IS § # £: <E> & *5 i± <D m I = O L * T Ufc f & o 

c i ) n m tt m \ t * isi s * <* m ** t . * o m a> m a *t *^ & « a » # t 
©it 

mto&&xf&%#<D-is<Di&tei*#nkLxR^ft&frm&iBt<t*.mm'£ 

: :?*S?x>, ^y:7L>>#£*<z>#&S?x>r>$p^>$S?x> % *>*p/s*-y-*;;>fc:<t*a> 
^=K*Svx> ; tf-;uv^p^^r-9->, t*-;Uv^P^^-y->, tf ^;u-><7P^-tz> 
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